In arteries of children, all the smooth muscle cells (SMC) appear as mature differentiated, however with aging the internal part of the arteries (tunica intima) progressively thickens, and later serves as a basis for the formation of the atherosclerotic plaques.
Numerous ultrastructural studies have shown that the cells forming intimal thickening are SMC that lack certain features of differentiated medial cells, and therefore they express a phenotype somewhat similar to that of fetal artery cell. Such plasticity of the phenotype reflects alterations of gene activity regulating mechanisms that are responsible for the maintenance of differentiated state of vasucular SMC.
The mode of cytoskeletal, contractile and extracellular matrix protein expression in smooth muscle provides a good biochemical parameter that may be useful in estimating SMC differentiation state. All these proteins have isoforms or variant forms. Certain variants of contractile proteins are restricted to smooth muscle and their expression can be correlated with SMC phenotype. In order to characterize phenotypic changes of human aortic SMC during development and in adult vessel on the molecular level, we have followed the expression of variants of major extracellular matrix proteins, fibronectin and laminin, major contractile proteins, actin and myosin, regulatory proteins, caldesmon and calponin, and cytoskeletal proteins, vinculin and cytokeratin 8, during prenatal development and in different layers of human adult aortic wall. We suggest that expression of extracellular matrix proteins and their receptors, integrins, is regulated coordinately with expression of intracellular cytoskeletal and contractile proteins, i.e. that phenotype of SMC can be correlated with surrounding extracellular matrix.
Contractile and cytoskeletal proteins
Expression of all contractile proteins examined in our study was shown to be developmentally regulated (1-3). contains an "abnormal" for the muscle tissue protein, cytokeratin 8. Extracellular matrix that surrounds fetal SMC is characterized by the presence of extra domaincontaining variants of fibronectin, B1-chain of laminin and absence of 5-laminin. "Intermediate" phenotype is characteristic of the cells from aortic media of the late fetal step of development (20-25 weeks of gestation) and during several months after birth, when SMC appear to be mature according to some criteria and immature according to the others. Their content of smooth musclespecific variants of actin and myosin is high, while regulatory proteins, calponin and heavy caldesmon, can hardly be detected.
Extracellular matrix is of mixed type. Fibronectin molecules contain no extra domains (neither A, nor B) ; additionally to A-B1-B2 laminin molecules, A-S-B2 form is present.
"Mature" SMC found in adult aortic media are characterized by high level of expression of contractile proteins and no expression of the fetal SMC markers. Extracellular matrix contains A--B--fibronectin and A-S-B2 rather than A-B1-B2 laminin molecules. Remarkably, SMC from the normal adult subendothelial intima express intermediate phenotype, while SMC from the atherosclerotic lesions express phenotype very similar to the fetal one. However, importantly, unlike fetal cells, adult intimal SMC in normal as well as in atherosclerotic vessels appear to be rather heterogeneous as regarded by their differentiation characteristics.
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